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(54) YCTPOflCTBO fl/lfl BbinPABJIEHWfl 
OBCAflHOfi KO/lOHHbl 
(57) M3o6peTeHne othocwtca k HetfmiHofl m 
raaoBOfi npoM-cru m npeAHa3HaseHO a^» bw- 
npaanenun o6c3aho<?i koaohhu (OK). Ue/ik - 
noBbtiueHue.MaAewHocTti pa6oTb» ycrp-aa 3d 
cseT npeAOTBpameHWH ero 33KflMHHBaHMfl b 

CKBaWWHe npM OAHOBpeMeHHOM 3K0H0MMM 

3HepropecypcoB 3a cmst o6ecneMeMMfi B03- 

MOXHOCTM yM6HbiXJ6HMR KpyTAUjerO MOMeHTd. 

fl/ia 3Toro Kopnyc (K) 1 ycrrp-Ba MMeer kohmmc- 
CKwe np^Myto h o6paTHbte HanpaBnaiomMe. a 
Ha ero Hapyxnoii nosepxHOCTH Bbtno/iHeHbi 
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xo/ibueBoa naa 2 w paAnanbHbie na3w 10. flo- 
cneAHne vtMeior b nonepeMHOM ceneHwn K 1 
paBHOMepHO n3MeHAiomyK)Cfl rAy6viHy aa« pa- 
Awa/ibHoro nepeMeuueHM« po/iMKOo (P) 5m6, 
Koropbie pa3MemeHb4 b na3ax 10 c bosmowho- 
CTbK) paAwa/)bHoro nepeMemeuM*. B KOAbue- 
bom naay 2 nocneAooarenbHO c 

B03M0XH0CTbK) BpaiueHMfl OTHOCHTe/lbHO OpO- 

AO/)bHoii ocu K 1 ycTaHOB/ieHbt Ko/ibqa 3, 4 w 8 
c nasaMM 9 Ha o6patueHHbix Apyr k Apyry no- 



BepxHocTJix. rae pacno/ioKeHw ewcTynw. JQaw- 
Ha na30B xoneu 3. 4 w 8 b nonepeMnow nnocico- 
crw K 1 paaHd Be/inmiHe paA^a/ibHOro 
nepeMetMeHUfl P 5 n 6. Me*Ay xo/ibuaMii 3. 4 

VI 8 C 803M0MH0CTbK) Bp3LUeHMfl BOKpyr CBOeM 

ocu paaMemeH btopom p*a P 5 m 6. B cnynae 
cmatmr OK Ha K3K0M-T0 ee yMacTKe no BceMy 
nepwMeTpy BbmpaB/ienvie OK 6yAeT ocymecT- 
B/iflTbCfl HenocpeACToeHHo bccmm MeTbipbMH P 

5 M 6. 4 HA. 



W3o6peTeHne othocmtca k He<J>™HOii m 
ra30BOvi npOMUUJ/ieHHocTvi, a mmbhho k ycT- 
poiiCTBdM aa» Bunpao/ieHMfl o6caAHOM koaoh- 
hu. 

LlenbK) M3o6peTennA nBA«eTca noBbiiue- 

HUG H3AG)KH0CTM pa60Tbl yCTpOV1CTB3 33 CMeT 

npeAOTapaiuenun ero 3aKnvmwBaHMa b CKBa- 
>KMHe ripn OAHoopeMeHHOft skohommw 3Hepro- 
pecypcoa 3a cmst o6ecneMeHnn yweHbiueHun 
icpyTnuuero MOMCHTa. 

Ha <j>wc\ 1 cxeMaTWMHO w3o6paxeMo npeA- 
naraeMoeycTpovfCTBo; na <t>wi\ 2 - pa3pe3 A-A 
na cj>wr. 1; na 0w\ 3 - pa3pea 6-6 na <t>nr. 1; 
na 4>nr. 4 - TpaeKTopwn nepeMeuteHMw oceii 
opamenwa ponwKOB» ncpexaTbiBaioinwxcfl no 

XMflTOfi H HeCMRTOM CTeHK3M 06caAH0l& KOAOH- 
Hbl. 

ycTpotiCTBO COCTOUT M3 unwiHApnMecKoro 
viMe>omero xonvmecKyvo npnMyto m o6paTHyio 
HanpaB/i«K)iuyK) Kopnyca 1, Ha HapyxHOft no- 
aepxHOCTn KOToporo Bbino/ineH KOAbueBofi 
na3 2. rAe nocneAOBaTe/ibHo pa3MeiueHW um- 
/inMApMMecKue KO/ibua. aepxHee 3 m HwwHee 

4. MOKAy KOTOpWMH yCTaHOBAGH bl C B03M0)K- 

HocTbK) Bpamenvifl BOKpyr cooert ocu eepXHMM 

pHA PO/1HKOO 5 H HVDKHUPl p«A PO/IUKOB 6, CH36- 

)KeHnwx pa3MeuieHHWMM b oepxHevi m Huxoieft 
MacTnx na ux topuobwx noBepxHocTflx awcTy- 
naMM 7, MexAy oepxuvtM w hw>khwm p*AaMH 
po/iwKOB ycTaHOBneHo cpeAHee un/inHApuHe- 
CKoe Ko/ibuo 8. Bepxnee 3. cpeAnee 8 m hm>k- 
Hee 4 qwniiHApMMecKiiG xonbua Bbino/ineHbi c 
nasawn 9 na o6pauveHMwx Apyr * Apyry noBep- 
xhoctwx, rAe pacno/ioweMbi Bbidynw 7 po/in- 
kob. PonwKM 5 m 6 ycTaHOBnenu b na3y 2 m 
paAwanbHbix naaax 10 Kopnyca. naaw 10 xop- 
nyca mmciot b nonepennoM ceMeHnn icopnyca 
paBHOMepHO M3MeMflK3iuytoca rnyOwny or bw- 
crynoB 11 k BnaAnnaM 12 ai» paAwanbHoro 
nepeMetueHwn poniixoB. Ko/ibua 3. 4 u 8 ycTa- 

HOB/ieHbl C B03MO)KHOCTblO BpaiUeHMfl OTHOCM- 

TenbHo npoAonbHovi ocm Kopnyca, a Anuna 
naaoa 9 xoneu o nonepeMHotf h/iockoctu Kop- 
nyca paBHa paAna/ibHOMy nepeMemenmo po- 
/imkob. B xopnyce BwnonHen oceaow Kanan 13. 



YcTportCTBO pa6oTaeT CAeAy»ou4MM o6pa- 

30M. 

YcTpofiCTBO Ha KO/iOHHe 6ypn/ibHwx Tpy6 
cnyocaiOT b cxBa>KviHy m npw AOCTMxeHMM mm 

5 aepxHew rpanviuw CMJiToro ywacTxa oScaAHOfl 
Ko/ioHHbi cnycK npeKpaiuaK>T. 3a*rcM OMCHb 
MeAieHHo epamaioT KonoHHy 6yptinbHux 
Tpy6. Ecnn Ko/iOHHa Tpy6 cbo6oaho BpamaeT- 
Cfl 3TO yKa3biaaeT na to. mto p»Aw po/iMKOB 

10 BepxHwfi 5 m hm)khmm 6 (<J)nr. 1 -4) eme He 

B3aHMOflewCTByK>T CO CMWTMM yMaCTKOM 06- 

caAHOw KonoHHw, He3H3MMTenbH0 yaenvmHB 
rny6nHy cnycxa ycTpoCiCTBa, BHOBb BpaiaatoT 
Ko/iOHHy 6yp.MAbHwx Tpy6. iHanbHeMiUMPi cnycK 

15 ycTpoftcTBa npexpaiuaioT b tom c/iyvae, ecAM 
npw BpaiueHvtvt koaohhw Tpy6 B03HMicaeT co- 
npoK4B/ieHne ee BpatueHHio. mto CBMASTeAbCT- 
ByeT 06 ynope po/imkob ycTpoAcTBd b cMHTwft 
ynacTOK o6caAHotf koaohhu. flocne 3Toro co- 

20 3AaiOT Mnp»cyn»UMK) npoMWBOMHo<% kmaxoctm 
b CKBdwuHe* KOTopan npoxoAMT Mepe3 oceaoft 
xaHan 13 Kopnyca 1 w noc^e suxoAa na Hero 
OMuaaeT po/inxn n cnoco6crayeT hx oxfiaxjxz- 

HMK}. flpM BpameHUM KOAOHHbt 6ypWAbHbJX 

25 Tpy6 BpamaeTCft Kopnyc 1 ycTpo^CTea, npw 

3T0M POAMK. HdXOAfltUHMCfl BO BfiaAHHe 12 pa- 

AuaAbHoro naaa 10 xopnyca (4>nr. 4), oxa3biBa- 
eicfl npuxaTWM oAHoapeMeHHo k cmrtoa 
CTeHxeo6caAHOvi koaohhu h ahy paAHaAbHoro 

30 na3a Kopnyca. B pe3ynbT3Te Hero npowcxoAMT 
nepexaTWBaHne poAMKa no ynoMAHyTbiM no- 
eepxH0CT«M o6caAHOi^ KOAOHHbt h Kopnyca yc- 
TpowcTBa. B to )Ke apeM» ponrnc. 
pacnonotteHMMfl c npoTviBononoxHotA dopo- 

35 hw Kopnyca 1, ynnpaeTCR e HecMsuyio cTenKy 
o6caAHo« koaohhw m nepexaTUBaeTC* oaho- 
BpCMeHHO no 3toi^ noBepxHocTM wi Any paA^* 
aAbHoro na3a Kopnyca. Flpw 3tom 
HanpaeneHwe nepeKaTbiBanwi ponvixoa m apa- 

40 iueHne» CB933HHUX c HMMM sepxHero, cpeAne- 

TO H HVDKHerO UHAHHApn^eCKMX KOAeu3. 8 M 4. 

coBnaAaeT c HanpaB/ienvieM BpameHu* xopny- 
ca 1 ycipoMCTBa. B npouecce nepexaTweaHns 
POahkob no Any paA»a/ibHoro naaa 10 ohm via 
45 BnaAHHbi 12 nepeMeiMaK)Tc» na aepumny 11, 
mto conpoao>KAaeTcn npwHyAHTenbHWM bw- 
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.AOMweHweM po/iHKOB M3 xopnyca nofl ACticr- 

BMeM D03HHK3K3merO 60K080r0 (Bbinp30/?flK5- 
IMero) yCM/Mfl, flpM BWABMJKeHMM pohmkob MX 
BbicTynw 7 nepeMematOTca no na3aM 9, koto- 
pue npeAycMOTpenw b Ko/ibqax 3. 4 w 8. Hpvi 5 
3tom TpaeKTopwA nepeMeii4eHMfl ocu epaiue- 
hm« ()onviK3. nepercaTbiBdioujerocft no HecM«- 

TOM CT6HK6 06c3AH0M KO/lOHHbl, 6yACT MM6Tb 

bha OKpyxHocTM, notcasaHHOM Ha 4>mi\ 4 
cnnouJMOM nMHMevi, ueHTp kotopom coBnaAaeT 10 
c ueHTpoM o6caflHOM ko/iohhw. Ocb we Bpa- 
meHns ponnKa, nepeKaiweaiouLierocp no cma- 
Tom deHKe KO/iOHHbi m Bwnpaonfliomeroee, 
6yAer nepeMemaTbca no napa6o/iMMeCKOi* 
TpaeKTopHM, Kotopa« noKa3aHa Ha tom xce 4>m- 15 
rype nyHKTMpHOM jitiHMeti. 3to npoMCxoA^T 
M3-3a Toro, mto ycw/ine. Heo6xoAHMoe ai* bw- 
npaB/ieHMfl cmhtoi-o ynacTKa o6c3ahom ko/ioh- 
hw BcerAa MeHbiue ycn/infl, neoCxoAMMoro 
A/iB nepBMMHOM Ae<t>opMauMM tom we koaohhw. 20 
Poamk, nepeKaTwaaioLMM^cn no HecMflTOft 
cxeHKe o6caAMOvi koaohhu, nepeMemawcb m 
BnaAMHbi 12 Ha BepuuMHy 1 1 ah3 paAMa/ibnoro 
nasa. OTOABwraeT xopnyc 1 ycTportcTea ot ne- 

CMRTOI* CTeHKM B CTOpOHy CMflTOM. BbiAOMwe- 25 

Hue ponwKOB M3 Kopnyca npeKpamaeTca 
nocne aoctmhcchmh mmm eepumH 1 1 flna paAM- 
anbHoro na3a. MaKCMManbHoe paccToaHwe. na 
KOTopoe nepeMemaeTcw po/imk, BbinpaB/iaio- 
u4mm cMHTyw cTe*Ky o6caAHoft ko/iohhw, 6y- 30 
AeT paano cyMMe paccTOUHMM. Ha KOTopwe 
BbiABnraK)TC« M3 Kopnyca ynoMflHyTWM m npo- 
TMBO/ie)KaiUMM eMy poamkm. B cnynae cmhtm* 
o6c3ahom ko/iohhu Ha kskom-to ee y^acTKe no 
©ceMy nepviMeTpy BunpaBneHMe koaomhm 6y- 35 
act ocymecT8/i»Tbc» HeriocpeACTaeHHo ece- 

MH MeTWpbMfl po/iMKaMn. TaKMM o6pa30M, 0 

npouecce oahoto o6opoTa Kopnyca 1 ycrpoM- 
CTBa ewnpae/iJieTCfl ynacTOK o6c;»ahom kohoh- 
hw, paBHurt no A"UHe cyMMapHOM abicoie 40 
eepxHero m HMwnero p»aob ponvixoe. }\nn bw- 
npaB/ieHHn HMwenewamMx cmbtux ynacTKOB 
06caAH0M KO/IOHHU yCTpOMCTBO AonycK3K>T M 

noBTopRK3T onMcaHHbie onepaunM. 

45 

fl p m m e p. flonycTMM o6caAHa« kohohhs 
A^aMeTpoM 299 mm (Mapxa ctann K, TomuMHa 
CTeHKv* 12 mm) CMjrra na r/iy6nHe 3000 m, fl/ia 
Tpy6 T3K0M npoHHOCTM napy>KHoe Aaayienne, 
npw KOTopOM HanpwxeHMe b lene Tpy6w aoctm- 50 
raeT npeAena TeKyMecTM, paBHo 130 kFc/cm 2 . 

3TO 3H3MMT, MTO A™* CMPTMfl 06C3AH WX KOrtOHH 

yxa3dHHOft npOMHOCTM A0CT3T0MH0 HapyxHoe 
AaB/ienvie nopj»A»<3 130 kPc/cm 2 . J\n* ewnpaa- 

nCHMfl T3KMX KO/tOHH Tpe6yeTCfl T3K)ICe A3B/)e- 55 

Hue (mam 6oxo8oe BbinpaB/ifnou^ee ycnnne) b 
npeAe/iax 130 xfc na xa^AWM xaaApaTHbii^ 
caHTMMeTp KOHTaxTa paSoMero 3/ieMenTa (0 
A3hhom cnynae po/imkob ycTpowcTaa co cmr- 

TOM CTeHXOM 06C3AHOV1 KOnOHMW. 



YcTpoMCTBo cnycKacTCP H3 r/iy6M{iy 3000 

M Ha 6ypMAbHOM KO/IOHHe AM3MeTpOM 140 mm 

(Mapica CTa/iM K. TO/JiUMHa CTeHKM 10 mm). flpM- 
BeAeHHWM Bee 1 nor. m TaxoM Kononnw paeen 
Pnp = 38,8 xrc/M. npeAen TexynecTM (he* ■ 
5000 Krc/CM 2 . 

Bee BceM 6ypw/ibHOM ko/iohhw 6yAeT 

P = 38,8 -3000= 116400 xrc. 

(IpM Koa<})(J)MqMeHTe aanaca npoMHocTM 
K- 1.3 

a A on. = — jjr-: = -yy = 3846 Kf C/CM 

a n p=^+3rLc: (1) 



f7„ = 



Sce«i.?py6w 



SceM.ipy6w = 40.7CM 



2 . 



^=1^09 = 2860 Krc/CM 2 



MoMeHT conpoTMB/ieHnw xpyneHMio 

W=^- 3 (1-« 4 ): 



„_ d _0,12 _ nfl c 

rfle Dud- cooTBercTeeHHo HapyMCHbiA m 
OHyTpeHHMfl fluaMerpw 6ypn/ibHOM ko/iohmm. 
m: 

w = 3.14-0.14^ (l . 0864) = 
= 0,000244 m 3 = 244 cm 3 . 

3 r K3C = (J ftp " M ' 



fitac — / CJ np ~ O m2 

V 3 



- M _ / 2 jr 

Kac W" ^np ~ Ot* 
V 3 

OTKyAa AOnyCTMMbIM MOMeMT, C KOTOpUM 
MO>KHO CKpyMMBdTb 6ypM/ibHy»o KonoHHy A^» 
npMBeAeHM» ee bo Bpamenwe, 6yAeT 



M = W 



V /l^j r244 ^8461-2860- 
=361 120 Kf cm = 3611 Kf m. 
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TorAa ycu/we. B03Hwicaioiuee ot 3Toro mo- 

MeHT3, C0CT3BMT 

Q= -67=iei = 40573 



rAe Di - Hapy*HwA AHaMeTp Kopnyca ycTpofl- 
ctb3 {naroTaB/ineaeTCfl M3 YET AwaMeTpoM 
178 mm), m. 

I1pn BbicoTe OAHoro ponMKa 100 mm. am3- 
MeTpe 40 mm m BUABuxeHnn xawAoro po/mxa 
M3 Kopnyca ycTpoviCTBa Ha 5 mm nnomaAb koh- 

T3KT3 Skom, PO/IMKOB CO CMBTOft CTeHKO* 0&- 

caAHofl ko/iohhu 6yAeT M3MeHHTbCA ot 1 ao 
145 cm 2 . 

BoKoeoe Bunpasnnioiuee ycw/we, cosAa* 
BaeMoe ycTpowcTBOM. paBHo 



10 



15 



Qewn — 



_ Q 



>KOM 



3to ycM/ine no Mepe bwabmwchha ponw- 

KOB M3 K3H3BKM KOpnyCa VCTDOMCTB3 6VAeT 

M3MeHflTbC» ot 40573 ao 280 kFc/cm 2 . HTO 
3H3HMTe/ibHo npeBoexoAMT ycwnwe, Heo6xoAM- 
Moe Ann BbinpaB/ieHtm paccMaTpMBaeMofl 

CMflTOM 06caAHOti K0/10HHW. 



A- A 



20 



25 



do 



OopMyna n 3 o 6 p e t e h m a 
YcTpowcTBo ai« awnpaaneHnj? o6caAHOM 
ko/iohhu, BK/iK)43K)inee Kopnyc c kohmhcckm- 

MW npWMOM M 06p3TH0M HanpaB/lflKDIUMMM M 

Ko/it>qeBWM nasoM M3 napyxHOfl noBepxHO- 
ctm. noc/ieAOBaTenbHo ycTaHOB/ieHHwe b 
KO/ibueaoM na3y Kopnyca xo/ibqa c naaaMw Ha 
B33MMHO o6pameHHwx noBepxHOCTsx, ycTa- 
HOBneHHue na Kopnyce MewAy KO/tbtjaMH c 
B03MoxHocTb»o BpaineHMfl po/iMKn c BWCTyna- 
mm b Bepxnefl m Hi^KHeM sacTsix, pacno/ioweH- 
hwmm b na3ax Ko/ieq. OT/itmaiomeeca 
TeM, hto, c uenbK) nosbiujeHMP naAexHoc™ 
pa6oTbi ycTpoiiCTBa 33 cseT npeAOTopameHHA 
ero 3aK/iMHHBaHM« b CKeawHHe npn OAHoepe- 

MeHHOfl 3K0H0MMU SHepropeCypCOB 33 CM6T 

06ecneMeHM«yMeHbUjeHvi»KpyTfliueroMOMeH- 
Ta, na HdpyxcHoft noBepxHOCTM Kopnyca bw- 
no/iHeHU paAna/ibHwe na3bi, wMeramvte a 
nonepeMHOM ceneHnn xopnyca pasHOMepHo 
M3MeHnioiuyK)CR r/iy6nHy j\n* paAna/ibHoro 
nepeMeiMeHnq ponwKOB. npuneM po/inxw pa3- 
Memenbi a paAna/ibHwx naaax xopnyca c 
B03M0)KH0CTbK3 paAHa/ibHoro nepeMeme- 

HMfl, KO/lbUa yCTaHOB/ieHbl C B03M0XH0CTbK> 

epaiuennn oTHOCMTenbHo npoAO/ibHow ocm 
xopnyca. a a*mh3 na30B xonen b nonepewoa 
n/iocxocTM xopnyca paaHa Be/iuwiHe paAwa/ib- 
Horo nepeMemeHwn po/mxoB, 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 



[see Russian original for figure] 

A A 
B B 

Fig. 1 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 1 3 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 1 1, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example, Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re i 
= 38.8 kgf/m, the yield stress is <j y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000= 116,400 kgf. 

For a safety factor K = 1.3 



~ Y 5000 2 
a perm*** = -£ = -^= 3846kgf / cm 2 



(1) 



p 



pipe cross action 
Spipe cross section = 40.7 cm^ ; 

116400 



" 40.7 
The torsional moment of inertia is 



= 2860kgf/crrf . 



W 



d 0.12 non 
D 0.14 



where D and d are respectively the outer and inner diameters of the drillstring, m; 

... ai4- 0. 14V, na M\ 

^=—^(1-0.86*)= 



From(l) 



= 0.000244 m3 = 244 cm 3 . 

0_2 2 2 . 



_2 _2 

MslZ n 



-,/ u ffm~ g a 



3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 
M=w i-nm-n J384tf-286(f 



= 361 120 kgfcm = 3611 kgf-m. 
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Then the stress arising from this torque is 



M 3611 



= 40573kgf. 



Dj 0.089 
2 



where D\ is the outer diameter of the body of the device (manufactured from drill collar of 
diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 



*stragHenirg 
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Claim 

A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 



A— A 



[see Russian original for figure] 



Fig. 2 

B—B 



Fig. 3 
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